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Strong fields follow the power line for 0.5 mile. Not a point source.

Emerging ARINC I PHONEX carrier-current case [for internal FCC
discussion only]
- ARINC Interference now traced to carrier current devices.

Interference distance at least 5 mijes

- ARINC and most FCC DF stations are affected
- Emissions are believed to exceed limits, but compliant BPL may be worse, because...

Phonex Camer Current Access BPl

Radiator House wiring ~ 20-30 m extent Ovemead _Illes ~ 800 m extent

• of com channels 2 -1500
oV8r1apped
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New Information Arguing for
Caution on HF BPL

• Strong fields follow the power line for (l.S mile. Not a point source.

• Emerging ARINC I PHONEX carrier-current case [for internal FCC
discussion only]

- ARINC interference now traced to carrier current devices.
Interference distance at least 5 miles

- ARINC and most FCC DFstations are affected
- Emissions are believed to exceed limits, but compliant BPL may be worse, because ...

Phonex Carrier Current Access BPL

Radiator House wiring -7 20-30 m extent Overhead power lines -7 800 m extent

# of com channels 2 -1500
overlapped

ORIGINAL UNREDACTED-----------
J:rr T .:.hrrR R/~ Marrin NON-PUBLIC I FOR INTERNAL USE ONLY 91812004 - Slide 17



Access BPL ConclusionsAccess BPL Conclusions

s. ......

Non-Public - For Internal Use Onl'l- Conlalns Proprletery Information

Conclusions Regarding Access BPL

NonaPublic - For Inlornal Use Only - Contains Proprietary Information



Redacted vs UnredactedRedacted vs. Unredacted

Non.Public _ For Intornal Use Only - Contains Proprietary Information

Conclusions Regarding Access BPL
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Conclusions Regarding Access BPL

• The tested overhead PLC devices do not act as point
sources
- Emission from line shows virtually no decay 230 m from coupler

• Differential two-wire signal injection affects the
polarization of radiated emissions from overhead
devices
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Conclusions Regarding Access BPL
FCC Laborato'Y

• The tested overhead PLC devices do not act as point
sources
- Emission from line shows virtually no decay 230 m from coupler

• .Differential two-wire signal injection affects the
polarization of radiated emissions from overhead
devices
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• NTIA predictions are consistent w/FCC measurements
- In ITU Residential noise, BPL increases noise floor for land mobile <15 meters

horizontal distance from power line by
30 dB at m.dlupper HF auCIN.IL lNlm\CnD

10 dB above 30 MHz - •

% of Points exceeding Specified Int.rferenee level for Land-mobile Receiver
Along ~O-meterBPl Power Wne CNT1A Report Vol I Table 6-3)

Frequoncy 3dB 10dS 20dS 30 dB 40dB ~OdB

(MHz. (I+fi)/N (t<N)/N p<NYN (I<NYN (I<NYN (l<NYN

• 99.3'" 93.2'lr. 50.7'" 6.2'" 0.0... 0.0'"
1~ 99.8'lr. 99.7'" 9~.7'" ....... 4.3... 0.0'"
~ 99.8'lr. 99.0'lr. 92.1'" ~.~... 16.~... 0.0'"
40 87.9'lr. 49.2'lr. 10.0'Il0 0.0'" 0.0'" 0.0'"

NTIA measurements: ambient nOise levels < rTU ResIdentIal
Hence, BPL increases noise by more than predicted above

'The occasional sampling of environmental noise power levels ... with the BPL system turned off
were lowe, than the levels predicted by InJ·R Recommendalion P.372-8. Thus•... use 01 the
higher noise power levels predicted by ITU·R Recommendation P.372-8ln our analyses may
bias results toward underestimation of interference levels,"

NTIA would have argued to protect it's HF mobile assets, but...
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NTIA Results
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• NTIA predictions are consistent w/FCC measurements
In ITU Residential noise, BPL increases noise floor for land mobile <15 meters
horizontal distance from power line by

• 30 dB at mid/upper HF
• 10 dB above 30 MHz

% of Points Exceeding Specified Interference Level for Land-mobile Receiver
Along 340-meter BPL Power Line (NTIA Report Vol I, Table 6-3)

Frequency 3 dB 10 dB 20dS 30dB 40dB 50dB
(MHz) (I+N)/N (I+N)/N (I+N)/N (I+N)/N (I+N)/N (I+N)/N

4 99.3% 93.2% 54.7% 6.2% 0.0% 0.0%
15 99.8% 99.7% 95.7% 59.5% 4.3% 0.0%
25 99.8% 99.0% 92.1% 58.5% 18.5% 0.0%
40 87.9% 49.2% 10.0% 0.0% 0.0% 0.0%

• NTIA measurements: ambient noise levels < ITU Residential
Hence, BPL increases noise by more than predicted above

"The occasional sampling of enVironmental noise power levels ... with the BPL system turned off
were lower than the levels predicted by ITU-R Recommendation P.372-8. Thus, ... use of the
higher noise power levels predicted by ITU-R Recommendation P.372-8 in our analyses may
bias results toward underestimation of interference levels."

• NT/A would have argued to protect it's HF mobile assets, but. ..
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HF Issues and Options
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1a) Ban BPL in HF on overhead MV lines
(Permit in-house and underground access BPL in HF)

- Protects HF land mobile
• NTIA did not request protection of federal HF nationwide networks, but..

- Eliminates skywave risk
_ Eliminates interference between HF in-house BPL and access BPL

2a) Impose 5 dB height correction & 20 log R extrapolation
(6-dB hit)
- Postpones skywave problem

- Reduces interference to fixed stations

3a) No change

Note: w/options 2a or 3a, NTIA sees need for a follow-on
NPRM to possibly limit deployment densities or impose other
restrictions

HON-PUBLIC f FOR INTERNAl USE ONLY 9IIflOO4-Slilk19
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HF Issues and Options
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1a) Ban BPL in HF on overhead MV lines
(Permit in-house and undetground access BPL in HF)

- Protects HF land mobile
• NTIA did not request protection of federal HF nationwide networks, but. ..

- Eliminates skywave risk

- Eliminates interference between HF in-house BPL and access BPL

2a) I'mpose 5 dB height correction & 20 log R extrapolation
(6-dB hit)
- Postpones skywave problem

- Reduces interference to fixed stations

3a) No change

Note: w/options 2a or 3a, NTIA sees need for a follow-on
NPRM to possibly limit deployment densities or impose other
restrictions

FCC Lab/TRB/S. Martin NON-PUBLIC I FOR INTERNAL USE ONLY 9/812004 - Slide 19
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Conclusions Regarding Main.Net

Compliance
Overhead device (Repeater on medium voltage lines)

Measured emissions exceeded 1118 Pall 151imil
- MD:IrnJm abserYed r.t.ttd emNion was 3 de O'IIW the IimlI
- TllltedunAwas...stobliteC~powerIeWll5. SObmiaedtlctreport .... ..,on~1e'-'eI4
- if dislalnce ICIIIng ..... beMCl on diIiInOt to 1M pole ground wire rwcher than Ihe nee,.. J*1: of

theBPl..~1 I
~ would haft pUtod ....... 1dB mJtOin at the seleded ~$i-peak measuroment--Ground·based device (Repeater on medium voltage lines)

Measurements were within limits
- Maximum ob$CNed nKll:llled en*sJon waf 13 dB below tne P8rt 1511tnit when mNSUred In the,,-
- MaxImum obseIYed r&d led emissiOn w.a& 3 dB be60W lhe Part 15 hi! wnen measured OYer Che:

buried powert ClbIe

Caveats
Measurements were not intended to ensure compliance

Tes~ng was l;,med 10 Intended operating bands oI_s. Compliance was not tested
"""' II1e lui range of frequencies required by I\lles.
T8"ng was not performed 00 3 installations Of CM!r a tum sel 01 radials
No oonducted lewng was performed

...... Non-Public - For Internal Use Only - Contains Proprietary Information IJI'l1IJI:IM-,..U
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Conclusions Regarding Main.Net

Compliance
Overhead device (Repeater on medium voltage lines)

Measured emissions exoeeclecl lhe pen 151imil
Maximum ot.erved ntdildecl .,.,ion won 3 d8 (1tIOf the ..

- TII&ted unit was u.d 10 be aet 10 power tevel5. Subrr'lidld.m ropon WIiI t:wIMd on power 1eYeI"_~~-=weN beNd on diaanCe k) the pole ground wire rather No IheI pert of

_......,__.... 'dB_at ......-<JJO_moasu_--Ground-based device (Repeater on medium voltage lines)
Measurements were wtthin limrts

_ Mamun~ I'8dllIed~ was 13 dB bek:Iw the Plirt 15 limit when lTlMIUltd in the-- Ma.1al'run CJbsenled~ed ermsion was 3 dB bI!IbW Ihe Part '5"" wnen rneosuted CNelIhe00......... _

Caveats
Measurements were not intended to ensure compliance

Testing was limited 10 intended operating bands of devices. CompI"""", was not tested
eNe' U1e ful range of frequencies requO"ed by 1\JIes.
Te$llng was not performed on 3 installalions 01 over a fun set 01 radials
No conducted testing was petfonned

Non-Public - for Internal Use Only - Contains Proprietary Information
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Conclusions Regarding Main.Net
Compliance

Overhead device (Repeater on medium voltage lines)
Measured erNsslons exoeeded lhe Pert 15 lim~

- MlUdmum _ radlaled .....salon was 3dB rHO<'" 10M
- Testecf '"'" was said 10 be set to 5. Submltteellest n>poII was besed on power _ 4

- Kdistance scerong were based on distance 10 .... pole grounc! ..... rethe< !lion .... neanlSf part of
the BPI. system Co suggestion made by MatI.Ners CTO. but which we conslcle' 10 be 1nvaIIcl)
~ts would have passed with 1 dB margin .t~ selected ~asi-peak measurement

Ground-ba5ed device (Repeater on medium voltage lines)
Measurements were within limits-=""'_ rediatacl errossion was 13 dB below the Part 15 _ wilen m....."eel .. the-_m_ radiated emission was 3 dB below the Part '5 wilen _ 0IIe< the__cable

Caveats
Measurements were not intended to ensure compliance

Tesling was limited to intended operating bands of devices. Complianoe was not tested
over the full range of frequencies required by rules.

Tesbng was not performed on 3 installations or over a full set of radials
No conducted lesting wes performed

-----.._---
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Conclusions Regarding Main.Net

~ Compliance
Overhead device (Repeater on medium voltage lines)

• Measured emissions exceeded the Part 15 limit
- Maximum observed radiated emission was 3 dB over the limit
- Tested unit was said to be set to power levelS. Submitted test report was based on power level 4

If distance scaling were based on distance to the pole ground wire rather than the nearest part of
the BPL system (a suggestion made by Main.Net's CTO, but which we consider to be invalid),
measurements would have passed with 1 dB margin at the selected quasi-peak measurement
location

Ground-based device (Repeater on medium voltage lines)
• Measurements were within limits

- Maximum observed radiated emission was 13 dB below the Part 15 limit when measured in the
street

- Maximum observed radiated emission was 3 dB below the Part 15 limit when measured over the
buried power cable

• Caveats
Measurements were not intended to ensure compliance

• Testing was limited to intended operating bands of devices. Compliance was not tested
over the full range of frequencies required by rules.

• Testing was not performed on 3 installations or over a full set of radials

• No conducted testing was performed
ORIGINAL UNREDACTED----_._--_..
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